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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To make a liquid crystal 
display rriodule ^ixable to the case of a display part 
without usin g ascre \ 



tabs TAB1-TAB4 with the tab receiving holes, the liquid 
crystal display module MDL is fixed to the case CASE. 
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SOLUTION: For this liquid crystal display device, the 
liquid crystal display module MDL composed by fixing a 
liquid crystal panel PNL composed by holding a liquid 
crystal layer interposing between a pair of oppositely 
arranged transparent substrates SUB1 and SUB2 
provided with an electrode for picture element selection 
on at least one of them, a driving ^ circuit-means for 
applying a voltage corresponding to display signals to 
the liquid crystal paneLENL and a back_Jight_^ 
installed on the back surface of the liquid crystal 
panel PNL by an upper frame SHD1 and a lower frame 
SHD 2 connected to the upper frame SHD1 is mounted to 
the case CASE for constituting the display part. The 
liquid crystal display module MDL is provided with at 
least one each of tabs TAB1-TAB4 provided projectingly 
outwards on the parallel two sides of one or both of the 
upper frame SHD1 and the lower frame SHD2 and the 
case CASE is provided with a bottom surface and at least 
a pair of opposing side walls where tab receiving holes 
facing the bottom surface are formed. By engaging the 
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(54) [IS 8£S**K« 

(57) [Sift] 

S**7?aW*4ESUB 1, SUB2CO 
P N L ^*^f *^JS? C^affiSrEpJD^S ft*<^i 

y?=7<< hB L^Jt7^ASHD 1 *ii^©±7 
U-ASHD l irJgft^-ST^V— USHD 2lc£ 9 H 
^ U t ?i 5 ffisHf ^^M D L^r^Tpffl^rW^'t". 

^CAS EtdSIKLfcaj[fi**S»C*5V^, S£ 
S^^-^MDLlt !7W-ASHDliT7 

^case^ &mt^(o&.mc$&htc.? 

HaeLtcIo 



TAB* 



TAB* 



B1 

MDL 



CASE 



TLJR 



AB2 



TABJ 
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HNGI 
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u 

[0 0 0 1 ] 
[0 0 0 2] 

20 *fcH5£LT^5o 

[0 0 0 3] lES^ffl^^-^^Ss^^^a- 

[0 0 0 4] 12 2««*OfRfi«*K«JC*5tf5jRfi 
Hj2 3 Iii2 2(0A-A8Hd}SofcSfB4>WfffiEI"CS)O 

So 

30 [0005]H22i[gl2 3 K*3V^> **«flWiIi£HS: 
ffltffllii^Wi'S^^C AS E bZ<D<tr— ^CAS E 

So M^^^^MDLfj:, Sl^SffiSUB 1 
tJS2©S«SUB 2*OBlfc«ia«r»»U 
BO-tn-tWcaSMLfelBJtSPOL 1, POL2^fc 
# SKi^A- PNLi, lOffie^^^ P N L O^ffi 
icaib^f^?^ bB L^171/-^SHD liT 
2 $, is a yGCfO^^t 

So 

[0 0 0 6] ^LT, r^felt/f^^a-AMD 

#fS)t5¥ff?iza^nf n^±7 a s hd i t 

/TAB 1 , TAB 2 t TAB 3 , TAB4«i, £ 
<D 4 fi^)^7^^CAS E Ol£Et^/# Lfc#* B 

o s it* ysi^ i ^scri, 

SCR2, SCR3, SCR4T'BfU&5o 
[0 0 0 7] ft;fe\ HNG1, HNG2tt;-H3>' 
50 t°^-^^f$(^0ffiJi^i^I^^{^^Sfc^Ot: i/^T* 



3 

[0 0 0 8] s<y# =7 4 Y\1^&\c&j£\^1tmfe$:^$L 

[0 0 0 9] b?^U n>-t 0 ^ — $^r~$— m<DjtM<D 
[ooio] Wi^ff^^v^^^^ fftfi^<-*^ 
[ooii] _bisbfc£5^. r offico?K s p Q ^7F^g 

[0 0 12] ZKDWi&f&I&YZ. ±IE«fi^<*^C0£«tC 

T^ilj^^^^f^)fT^ ; fT5?f^. ±E*«Sffii:iii 

[0013] ^o^sSojaaa^Bttr^T 1 ^^ 
hy^^il^t, ^h^hffifg, iSi$X*M±fi&* 

[0 0 14] ffi^, ffifiB^HlSD-J-SaS^fpI 

^«#«fii«rfflv>-c#«'^jEv^»A«:»S J: 5 Kb*: 
t>£>;5S*n&ftTV^ («MiK6 3- 2 1 9 0 7fM, 
*'I#fH4 3 4 5 2 4 9^W»B») 0 
[0 0 15] 

[0016] itrEEl 20. 021 ICTjk bfc'f£^@j£fif 
5St?«. K!9#ttg4ffi^>^&. — tt»M3. 0^M 
3. SCOJ^^SffifflStLTV^o rCD7c:^, Pg^nfcf- 
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[0 0 17] tt*©*y*fflV^tO"Ctt, 

*HMb#H ircfe a i v > 5 IBJB fc o fc„ 
[0 0 18] #3B9i<z>B«iB\ ±Ett*ft«r(D[BH4r» 

jzMik bfctfr&te t>«»o*«ft-C»J£ -c* S J: 5 b 

[0019] 

k. **w-ett, t^s^^i/^-^^W-f-^"^^ 

^i^*^*#b^v^^«:|gK-f-Si*^ % 3t*«fG 
<E>^— ^fcfi^-^F^^^Sb7t*^^C0fii|fa^ 

[0 0 2 0] *3BWtt, TIS (1) - (3) 

20 0«/£<h bfcr irfc#«**r#-5o 

(1) #l«E*Sftfc^ft< £fc-*fc»*WWBG>« 

A iitS-^ST^ i/— -Met <9 BJLt^^WBt 
tj^^ — ?v £rit ^ 5 * \c m& b it 

*r«jSLfc'>fc< H-^^li^tt, fulfil 
[0 0 2 1] <c*5, ±E#:m*ffl&fc5 lfflt-fcJ^ 
40 [0 0 2 2 ] r <©«*-t?tt. -Jr— ^<z>JH4*fiJffl-bt:^ 

«"i * is » -cffis**^ v> ^ — yb<o ^ -f* % %% 

[0 0 2 3] «[*^^>VdSiBffi36S*S^L 
[0 0 2 4] (2) #i«Ell$nfc^4< 

50 ^/voWffitcSaKSnfc^y^^-f hi*±7l^-A*i 



5 

vW*. fiufSJi^u—- A^T^i^— ^<^(srtL^— 

**34t«5tto * ^"S ^ ^ mi BBSRfi*^^ — jv<d 9 -f 
[0 0 2 5] ^£>\ ±IE^te (1) i: 1*381^ £-iZ2& 

X^£o Z.<D#7\±&m^1t*) 3B, feSV^i— 

[0026] ft\c^-*\cm&&t?mcD 

WbMtt<0 9 7*%: K jfcl** ^ ^ ~ — /WO — #<Z>i2 

[0027] mtcj:^, m&'<*A'i>mmii*jz$Uki' 

[0 0 2 8] (3) M\inMW£ftti'ptj:< kh—J?\cm 
i^^±7U- Ai$gf§T7U- .Me* 9 30 

Igco rtfflfl ^ ^ r^S K 4rfll A. X tu ffi^r— * ^ B ^ U — 

r^»Wo 40 
[0 0 2 9] ft:fc\ ±lB#^fi (1) (2) iPSIte:, 

[0030] ^<nm$LX\^ 5fe»c4r-^^jfl*iitpffiro 
[0031] rn^io. ffi^^/i^iHffias^SHfcU 
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[0 0 3 2] 

[0033] i i frtip^ia^tet/Tgfi i in 

[0 0 3 4] 01i02^*iV^ *^JB5^Htrffi«e*fl»] 

kmm\c&m zm&mm&m-t c ask tz<D 

C A S E L/cMat/T^^^^MD L 

kfribMf&ZftZo ftl^^-MDL^ mi 
(DStgSUB 1 i:»2<Z>&RSUB 2 Offi^ftfiJiSrj* 

1, POL2^^^SI^PNL^ r^JftiSI^ 
^PNLOflfffi^RlU^y^7>f hB L£r_h:7U 
— A S HD 1 <f:T7l/-A S HD 2 k~Q^*J*# yi/a^ 

[0 0 3 5] -ttt^ rcoffi^^^^-v 5 ^— ;VMD LCQ 
*tlRlf S^fT^-iao-tn-Pft^^ U-A S HD 1 k 
T7^-ASHD^e>?5RLfc4iW^TAB 1, T 
AB 2 iTAB 3, TAB 4*f *.XV^5 0 rc04fiC9 

A S E <Dftmc]&J& i^ftf ^S^/\A L C Lt@ 

So 

[0 0 3 6] **ftflfi0*/TABl, TAB 2 iTA 
B3, TAB 4 fiffi*^^?L*j6!*i LiV^ft, -t 

*<^^^Sft 7 mmSfft&ofttOlC^L, 3 mm 

[0 0 3 7] **d\ HNG1, HNG2^y"hf^y 

[0 0 3 8] roHSaW-Ctt:* ^CAS Ec^rtM^ 
b * tt X A L C i: m^mTT^ — /l^M D L 
(7)^7TAB©^li ^^-7CASEC0^7'g(j- 

A "L jtJ'^iSSS^^'^^ — yl^MD L (75 — 
^/TAB^^, RC^CASE^flf: 
WftS^r, ^CASE^fgtttt«r*iJfflb"t:iKfi** 
^-7a —/VM D L <7>B 9 <D M<D 9 ~f T A B «: fKSi*^* 

[0039] »fi^<*/uds»ffids*S!^u 
[0 0 4 0] H3^*^P^^i;^fg B B B ^^sm2llJS 
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(Z5A-A8»fSHi2i:l^iT^5o 

[0 0 4 1] ^3 tm4\C$o\,^X^ ffiS***^ — 

«BS-t-So roHjffifl»jT?tt % *T — ^ CASE <D — Jj<DM 
H (Hco^-ftiJ) cort*tc:WIEI2l2 

T & -5 or- 4*3fi<fBtt S T 2 fcl^J* bfc 9 ^Stfyt A LCI4 10 
W&ftk L-C/Tltfc5^, KiibftV^i: bTfc £ 

[0 0 4 2] £fc. Se^/f^^a-MD L^rnJ-t - 
S^fT^~iZ2^-^tL^nt-_h^l/— ASHD 1 fat>m.Wt 
Lfc4fi^#^TABl, TAB 2 iTAB 3 , TAB 
4£rtfSx.TV^£ 0 roD4fliO#^— ^rftilO^^TAB 
1, TAB 2\i£^—^CASE(D—jj(Dmm^B&L?t_ 
^Stt^^*^ ffi^CO^^TAB 3, TAB 4 
tt*&3fi8|Jtt S T 2 b^cc? ^gtt^A LCI^^ 

it5 0 20 

[0043] rc^SIJBffil-ett. ilortMMsT2^ 

# ^glW A L C l:Sfi** ^ i^a- A-MD L<D#7*T 
AB 3, TAB4^^fi, ^TABl, TAB 

2 «r>r— * CASE K^/jR bfc # 7^tfK\C^ £ It, 
*S3*«Mt S T 2 ^r^-— ^ CASE [^[SltSo 

[oo4'4] rcoH*S^Jt-<toTt>. %£&s<*Jl'ffili&ift 

[0 0 4 5] HI 5 W ^ i 5 M*^gil 3 MM 30 

#J K *5 ft Z> ^ H ^trlft W -f" £ * 

jFSBOsPBEk m 6 5 <70A- A^c»ofcffi#ISrS 

3 ^ t° ^ — ^ m £P K * 38 §>3 £ a ffl b fc co T*£> 3 o 
[0 0 4 6] HI 5 kM\ 6 ^*5V^T. iKfi***^^"-^ 

MDLoi^tti i mmm t mmx&z><Dxm,wte 

1 iS'Y2^*^Slt^ALC*Mb"C&5 0 40 

fiAiUt/Tt-CfcS^, Riibfev^i: bTt>J: 
v\ 

[0 0 4 7 ] JRS^^^i^^- — A'MD LC0^frnJ"f" 

Sspff*— iZZ^-tix-^n^i^l^— ASHD 1 ^fegSK 
Lfc4i^^TABl, TAB 2 iTAB 3, TAB 
4^r«X.TV^ 0 r©4iW^TABl, TAB 2 <t 
9 /TAB 3 , TAB 4 Sr*3fi«f|J|t S T 1 , S T 2 \Cj& 
^bfc^^S^yvALCtC-^n^^^-ttfcm, Pitt 
3SStfttSTl, ST2t^-^CASE^iff^ 0 50 
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[0 0 4 8] ^©ISWiaoTk f&BV^/l^llg 

*s*a<bbfc»^^fc^<!b»(B^^»sS:T#, SPd d p^ 
[0 0 4 9] ft:fe\ ±IE#SIJ6CT^*3^5*^?|5^tt 

m^t>i±xmmx$ £<> 

[ooso] r<D<£5tc, **Mo#*t6^J^iixtf. 

[oosi] mi i siKfi^asttcotfeflsff] 

[0 0 5 2] -coy- M^yt:^-^ (pTSg^y=3 
^) tt=^r — >K — KflFB (*ff«B5) ^C0* — *K— KSBfc 
t V'^'CigiBbfc^W^feWfiRSnSo Ktt 
icti:*— tff— K£** h hnvt?* — x CP 

NL^r*b. -^cojaiZ2t-^»ilH]SS£tRPCB 1, PCB 
2. 3yhD-;Vf3/^TCON*««L3tPCB3, 

[0 0 5 3] -tbt\ ±fBfc B B ^T^^PNL, «-« 
InlSgStgPCB 1 , PCB 2, PCB3 N ^y/Wt 

[0 0 5 4] ^tC. *:*M(©}Kfi*^3£atcO»»*ia8 

—IE] 2 wc£<ommirz> 0 

[0 0 5 5] m 8 ' Mt?fe5 

[ 0 0 5 6] H8 tc^-t-i 5 fc, «-lf*tt3fea«»E» 
(y- h« ^ttXtt* 5 ?*^*) GLi, 

«i (fw >-«#»xttsa:«#ii) d l t <©sjss«« 

[0 0 5 7] ^WJCttJWKh^^^^TFT, 
ICs t g, S*SffiPX&I^»fRiaffiCT«r^tfo M 
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[0058] mmmmpxtitffam l mcTte3L\<^cMfa 

iSfiLC<DBaiPl#tffi«:ft«Jfflib. Sifi3t4raEWbt*** 
#JW-*-5 0 H*««PXt#rRi«ffiCTtt»filtt^«rti 

So 

[0059] i M*rt<^*ripiS:ffiCTo*SS:o (BW<d 
0=2, p=i) o rtite. *ff^mfficT tmmrn, 

[0 0 6 0] miui^ *fft®®CT<tiBiSfS4&PX 

[0 0 6 1 ] ^IfiCT^, ^IHI^CL^i: 
LTV^o B*#«#j»DLtC|»»l.Tfc. 9 20 

iftifefflr-s-iftD Ld^feco«f5r^M*ffi«dsa< ftsor% 
[0 0 6 2] rn&fc:J;!9, ±T*rpi^i5^-f-s^n^ 

[0 0 6 3] W3RS1SPXi*Hft«ffiCT<oaffi*IW 
p, Wcft-tn-ftie/imtU S^COffielJi^S^K 30 
4. 5//mJ:H+^^<^t5 0 

V^ofc;^^ bV>CDT\ b< te5 . 4/imJ: 

[0 0 6 4] rW-J;^ 85fiJi^HiJp$ttSS«ffi^ 

IB^affiPX t*trPiaffiCT60W<©BHIBL J; 5 t>/h£i^ 
■*i&s»*uv\ 40 

[0065] rhu, mm<Dmm&'h£i'¥z>bm5Lt} 

#3tv^fe"Cfc5 0 tot, BF3KaffiPX£#ipjflHlc 

TOPfl^MHSLtt^ — 2 0%<b££ 7. 2jmni 

4. 5 cm (5 . 7 -Y T* 640X480 Ki>hCD 

0. H**2#»-*-5;:£fcJ;!0. |HJH1IL>7. 2/xm 50 
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SrHSbfc. 

[0 0 6 6] X, JWfcft-B-llDL^ttffifBJiWfllSrBSih 
-f 3?t£>^ p5S!S1£PXi:*l'rPiaffiCT^JtttLT^ 

[0 0 6 7] Sf»S1SPXt*HRiaffiCTOra<© 

ffi B B B to r a*® a * & moL-t z> 3fi« ^ ^ # 

«rtt-§-lE»lE]K («-S^M K7-Y'<) o»ffiT*K36StLS 

5^-r-57t^trfe-5e m^co^TO^fflv^S^mffiPfl 
Pitt. #*Jl 5 /imi^So 
[0 0 6 8 ] *«fiR^J-Ctt. ^ >y#-? h V 

Ih7^^^TFT±, KW>«i»DLJt. 
^IB^D L £*flRl«ffiC TPfm^/*bTV^ 0 
[0 0 6 9] {(-^ hi) ^ ^§15 c£>i£f®«i£» U 

T<Dmmm. mi ofiiasoG— G«»fii»^*5^s*« 

s t g coWrHEU @ i i tt««lf*S;oaSfi** 

[0 0 7 0] Ull *C*H-J; 5 j&fi/l L C«:S*IC 

nFT, tastes t g (H*-erf) Rxtmm&c 
t, px«^n, ±«5Sw#7*atEsuB 2 nunc 

— y^?V$ F I L, ift3tffl^7S/^^ hV?*B 
P-ffilgLUc.tS, #B¥7-1 9 8 3 4 9-§-iC^$ 
Sr W # 5 * S U B 1 *l Kj&tftt 5 r £ t *T b£ 
[0 0 7 1 ] X. SW#7^IfiSUB 1 , SUB 2 CO 

-ttt-t'tbOrtftil (ffie^LC^J) co^Stc:tt, m&v>%]M 

BaiPi«:»Jftii-5BErniBioR 111. or 1 1 2^^^b 

*VC*5t>, iSM^9^S«SUB 1 , SUB20^ftf 

[0 0 7 2] TlS^7^iffiSUBll (T 

FTII) ©*/S*BL<KWt8. 
[0 0 7 3] TFTSj 

Si, 5 = --V^SetilA^<7iS«t 5l-»f1H-5« 
[0 0 7 4] mM H5^^#TFTH, Hi 
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intrinsic. Waa*fi^tt*dS K-^S 
*VCW£V^ MfVU^^ (Si) 

2^-t-So 

[0 0 7 5] V— KW^fi:**-?:^?^^^ 

8l«t?tt, ^a±-^^y-^, ft*«rKK^iI]l 10 

[0 0 7 6] «^-hSSGT» ^-httGTttjfet 
fS-S§-J»G L £&jRLT^/$£jft,X:fc!9, ;feSE«-S§-iRGL<£> 

So ^^-htffiGT^MIb^y^^TFT^ 
5, iP»#lAS4:*4l: 

If 5 £5 (T^fcJLX) -ttuJ: 5*:#*^?BfiRStt"C 
v^s G 

[0 0 7 7] rfrUfciO. ^-MffiGT^hS*© 

&mitt>tn^3: 5 tcX5fc£*vc^s 0 *#JXte. h 
«fliGTtt#«<?53»SIRg 1 X7^/&£;ftX^So rco>H 

i turn mA-\i*'<y#'VMi&£tiitTA>$ 

^&J* (Al) IRiSfflVNfe^ -tO±JC^A 1 OHrffiK 

[ 0 0 7 8 ] «fefc«-§-»G L» ?fea£«#»G L »9« 
JRg l "C«^SJx"CV^5 0 r<z>*Xff-^»GL<z>z*S;JR 

g i n<p— htSGT^itflig i tisi— »iaxs-e?g 

GL*c<kt>. ^(EjSg^^^-hmEEVg^^-h^ 30 
GTfcMtSo 
[0 0 7 9] X, iSlf^GL±^tAl©iWft 

KAOFdSKttfejxTv^o ^ »*fe«#j»DLi:S!SI 

-t-r ^ ^-e# s ± 5 kxrk: itv^o 
[0 0 8 0] (W^iiSc T» ttfoW&c T*i-y— h S 

@G T&O^SIf -g-j&G L <t[HJl<0>gmjlf£g 1 X»/fc£ 

So 

[0 0 8 1] w^^i^^TM^«rtt 

f#5o WrnlttffiCTfCtt^rniaJBEV c omJ&5PPJn£ft 

§i;5t^^nt^5 0 *HJfi«T?tt, *tfl«EVc 

J£V dm i n ^ft^^^litliV dma x £<C>4> 
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tt<Sv^{4^t£££ftS^ l!Wft«#IB»lHllS-C«ffl* 
[0 0 8 2] «s*rRi«ffifs#»c l» *trRi*flEfB#l»c 

CL^UIgl^-MffiGT, jfeatfB-^jftG LX 

xjmfammcT&mmmg 1 ira-aajtxa-cjBj** 

[0 0 8 3] rfiD*tfPl«BE«#i»CLJcJ:9, ^SfllnJ&g 
^^[RliEVc om^lRltiCTIcMt^o X, 

*Haaffi«-8-jRCL±KfcA l ^HffiK^IRAOF^SI: 

X£ So 

[0 0 8 4] mmmGD) itmrno nmhy^ 

A s KMR £^x. S h Ifttkffi i Ltttffl * ti 

So IJSJIIG I fi^— hSffiGTXtf*2E«-§i»G 

±/f k^/££*iXi^S 0 

[0 0 8 5] f&»jffiG I tltHWitf^7XvCVD 

x^^tbTh^bvy a^jRisaan. 120-270 

nm(Z)f$lC (*H*6WXte. 2 4 0 nm) Jg/SSil 
S Q 

[0 0 8 6] rO<?— hgMftfilG I «U ^ MJ^-XffiA 

DTM, GTM^Hm-TSJ: 5B&££*l>XV^S 0 
IfeiUBtG I ttjfeSE«*»G LArWrS«ffi«-S«C L 4: 
Bfe««-!§-«i D L CO 1> U X ^ S o 

[0 0 8 7 ] ((iS^fflAS)) iS^fflAS 
|£ N ^ftJti^y ri^-C, 20-2 2 0nm©S$ (*« 
Xtf\ 2 0 0 X7F0/3c$tlSo IdOU 

S bm<OV 1/ (P) * K— ^LfcN 

(+) S**K^y ^^WftrJlX&O. T*<fciS¥ 
§flsiAS^#ftL, XflMcWSIRd 1 (d2) ds#ffi 

^str 5<z>*ic»sftxv^5o 

[0 0 8 8] iffi^5»ffJiAStt3feffi«-&»GLX^» 

SBfclfctt S*3E« ^G L&t/*flRl«-§-j»C L irWtfcff 
L tCO@^^{£®i-So 
[0 0 8 9] ({y-^ltlSDK KW^tffiSD 
2)) y — XifiSD I N K^^SffiS D 2<D^:fl^fl 
\±, N ( + ) a**»:«dO^»<tti-5»«IBtdl i:* 

co±^jg«sn*i2»«Rd 2t^6*j*$nw5 0 

[0 0 9 0] 2#mild 1 te^y^X'^/SLT^n A 
(Cr) flI^fflV^, 5 0-1 OOnnKDf^C 
ffJt?tt. 6 0nmg® X^^fuSo CrJRHJBW* 
/?<?f^t-S h ^dS*#< ^SCOX\ 20 0 nm 
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Sa(OBIffS:jB*.*V^iaT-*J«-*-5. CrffiiN 
( + ) I**#IdOto»ftttftff^U ^Sflld 
20A1^N ( + ) i^($id O^ifttfe-f sr t«rBS 

[0 0 9 1 ] z£Sl|g dli LT, C r JR^fifetCiBBi^ 
1 (Mo, Ti, Ta, W) ieiRj&&H V I) 1h-f K 

(MoSi 2 , TiSi 2 , TaSi 2 , WS i a ) Ml 

[0 0 9 2] z^Sfll d 2 A 1 tf>*^ 3/ 9 V ^^X 3 0 
0-5 0 0 nm(^f JIC (4 0 0nmgl) ?K/5R£*L 10 
S Q A 1 1R\±C r jRlCjfc^T * b l^J&S/hS < , ffV^I 

5, ^- h 1SG i A S icgSf 

[0 0 9 3] ^m«ld 1. SSCflgd 2*r[PIC^^^^# 

->-e^ — n^ufcgL mc^^f&m^^x, ^ 

fiSSJRdl. #tJIId2^^ ( !:Lt, N ( + ) M 
^|$idO»i^Wo iSM&SMWlAS 20 

i^otV^N ( + ) I^ftidOliitlRdh 

^<Dt$, n (+) n^flcjid on-^com^^n±x 

f±;n s/ 5=- ^ »#PB T^Jffli-rtu tt J; v \ 

[0 0 9 4] «8fc««-g-i»D L» j*<ft{B-§-»D LttV — 

sdu k wr yin s d 2 1 mn<nf& 2 
d2. msm^mmd 3XMf&£ftx\<^z> 0 nwtrtt-^ 

Hdlh K^>1Ssd2 k—mzte&Zhx^&o 30 
[0095] «iniiim®px» lilffipxfty-^i 

ISD 1 , KV^-T >igSD 2 <hp3]JI<^|£22gSjii£d 

2, i&swsjRd 3^»/£$;h/cv^ 0 mmmmp 

[0 0 9 6] ((Sitic s t g» H*««PXH\ ft 
'f»CLS:tt*OWi"PL 1 (»«*a 40 

*m c s t g^«^-r^o ^(vwm^mc 5 t 8 or 

Tttffl*ix5lft««G lMIISBMblRAOFt?*«$ 

[0 0 9 7 ] BI8 tc^b7h<t ¥®W^fj:fiSi 
c s t g tt*frpi«ffi«-9-i»c L^Mg 1 OjB^telJK 

[0 0 9 8] r r ofggic s t g tt, -^co 
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T'fcSrtH, ALCO0fsBt:D3'^^ s JSia-t-S^ 
[0 0 9 9] ((«PSV1)) ilh7^^TF 

T±jctt«»jRpsviiftS8g:tfe>^"Cv>5 0 «ps 

v 1 n±\cmmby>-i?*#TFTfrm^mfrb&m'f 
^jrt^^r* nr *s 9 . 5 0 0 n mas^fliff-cjKjsRi- 

[0 10 0] {ftttKPSVlJi. vMJ^^»AR©± 

PS v 1 i^- 1 ©ff SHfffcBBUtH, «r 

S = # ^ g m«r%lt LTil< $^b^o 
[0101] fr^— :7>f/U*aafi 

Zfcfcx Bl 4tc:J:t>±ft!iaM^7^*«SUB 

2« (#9 — ^-fA^StS) ^S:»L<KWt5o 
[0 10 2] ((S^IBM)) ±»aiB#7^1KSUB 
2fllKte. *S>fcRI3l*» (il!fftm®PX£;tfftmjlCT 

3^ by* hJt^fSrffiTS^VNiS^aKJtlRBM (Br 

7^WTFT<Oi £!¥«fWl A S tt±T ^ & SS* 

[0 10 3] H8^^a*)RBMOEBi:3fcft^ttJB 

[0104] «a##a;oft***S6«^f±, ^rt&ftn 

^Wffin>t£-?y vt^ b y ^j&sfiLTV^r 

4*jan?te#v\&5. ffiKAKiSWRsp? - 1 9 1 9 

-dSl 0 ON**10 N iEa-T^irlO" a • cmJK±, ^ 
~?y b V ^^BMCOitlSSt'liS^ i 0<DMifl£ 

10 M tEJfi*f-Si:10"Q • crnBl^U fro, 

9. M^6S:i»S*tSBa#i-f-5o N^l 3, 

[0 10 5] X. ?S B B a*^fe§CO*®S#t^i£®-f-^g 

[0106] z<b\c^ crmn&mm&^yyf^by 
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JR/£JR, 2) l/i?^ M*. 3) Bft. 4) 5) 
t&JRlRin.y^^^ 6) hfi]«l. -C&So 

[0107] — # % «f]ffi*ttffl-f-S»-&<OK5tXStt, 
1) WMIMk 2) UHt. 3) T^fe<9. ¥b<X 

[0 10 8] b*>U »J»*aj««Itt&JPH«tit*!Eb-ca6 

flx.«±l 0%^IlJ?tffeo£a$&£^8\ ^5 

2 fi mB$^± 0 . 2 |i mlCfr£fc£>He&£o 
[0 10 9] X, ZfJyf^ V y ^-*<Z>JR/¥*J¥<i"5 

XtRO * * [ft ±^ * r a* H JBfc S o 

£a«a*bv\, 

[0 110] JIi?lMmtODtt^4. 0^±tC-f-^ 

Q • cmETFiftSK ^T^±{£fflT*#^V\ OD 
[0 111] rcofc*. *SUfi«"Ctt. r^«JllBM 
«ffll»ricte*fflv^ 1. 3±0. Umgg^i:^* 

^.BMCOJtSetffi^l 0 9 a* cm«hU ODffift 
2. 0ibjfc o 

[0112] ^<Dmmmj&&7*7 v y ^^bm^ 

[0 113] ODt= log (10 0/Y) 
Y=lA (A) * B (A) • C U) d A/I A (A) 
• C (A) d A 

[0 114] ODI2. 0OJBI"CS*bfe»-&l4, ±IS 
Sftl ^fe. Y= 1 A#t#S£S4 0 0 0 cd/ 

m 2 &iR&-tZ>b, ^4 0 c d/m 2 OM^S* b"C < 

[0 115] a^«BMttffliZ2»K:fe«|»«^«$ 

tc^-r-^ h y — ^i*jKbTff^£ftTV^ 

So 

[0116] ^-r^^F i l» n^—yj^Z 

F I LttW3R^*J-fft-f-5fi:tt^*, #0»5 5gb"C 

[0117] aMgwm* rcofi*s»$>o3pffiwr 
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[0 118] tiy — yj;v$F I L\it&\7L\Tfc<D£v\c 

b 2co*ffiicr^ y^»jg«co*fea*f*?Kriti-. ^ 
^ h y y ^ 7 7 ^ affi t46 7 ^ f^f 

10 [0119] «;*— — MBtOC» 3r—y<—^— h 
«,*B&ih, &t*#9— ^a-^f I L. iKJtRBM^j: 
Mytoctt«*.ar^y/u»*, ^tf^WB^aw 
[0120] muk mfttfmwR 

[0121] »W»LC t L-Ctt, 

SjfrteA e dSiET-tottdS 13. 2 % Jffi&r^S^tiAn 
20 dSO. 0 8 1 (5 8 9 nm, 2 0° C) tn^^yfWL 

A £ . ^m^SA'ttA c asAtf^ttas- 7 . 3 , mvf 

$SJttAn^0. 0 5 3 (5 8 9 nrru 2 0° C) <D 

[0122] fc&jiav* <¥*s>>o tt, ^m^s* 

ttA e dSjE<0#^2. 8/imS4. 5//m*ffi<bbfc 0 
r*U*. !J?-f>gyAn'dliO. 25/zmgO. 

£ «£iS<Z> ASR^ffiSiff ^S^ttA n # 0 . 07S0. 
30 0 9*aT?*5fefet'S>5. 

[0123] ^S^S^ttA c ^J|C0*§^3\ K 

(^r>i/^) fi, 4. 2/zmg8. 0 /i 

\C S y ^— ^3 ^An • d^0. 25/img0. 32 

a»4<O*»^S«a»r»*ttAnaS0. 0 4g0. 0 

[0 1 2 4] X, aas^Efi«fc«3t4E«>«a*-&to J fr^ 

40 & L 7t 4: #**:aja**# Z^t & X* 5 0 W , M 

co/p:^- (^^) tt?Ky^bf-XT»j«bTv>s 0 
[0 12 5] X, foWHci^ ^^-s/^ffifi-cfe 

^S^i4A n fi/J^ S v >ts 5 i>m&B <^W^ ^) 

[0 12 6] «SEftIS» Ef^fllOR I Ht^y^f; 

50 frt-b. Enanaif^iRiEDRtotti-ftjK 0 lc 
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ft 7 5° ir-t-So Ell 2\C^<Dm^7jk-to 
[0 12 7] fSS, 7tV^RDRWM^E 

■Cfcn«, 4 5° »19 0° Rf*RMAEdS 

[0 12 8] «iB*4K» {B3fc«POLi:L,Ttt, 011 
IliSGl 2 2 0DU (i&np^) 4:fflv\ 01O^L 
fc£5\C^ Tft'l^iS^tSPOL 1 Offi^iifiMAX 1 
£^ t>^RDRi-t$^ ±ffi«Offi3fc«FOL 
2 <0<BftSiBWlMAX 2 ^r^^^iE^^^r^o 10 

[0129] rixfcit), *»w<DB3lt^aij!ipsns« 
ffi (SiiRaffipxi:»roi«1lCT(^BB^affi) &mnz 
Tt%\cm\ Siii*dS±*i-sy— ^y— ^a— 

[0 13 0] Jtfc, **WCBB«Sn6««»*ai:» 

(DmmmOirt&o z<oit#>* 1«M*«POL20 
35^±fl!lsR;v^i*ffi^v— MSStiftSa x i o 8 Q/n$l 
T©aw»W<ol*»«tS r 1:, ifcv^iiBftKim 20 
faSMSK^BB^v— hfflrfii x i o s q/D^Tgoi 
TO«oi8WWtlBoI4r»*t5ri, *v^i<B*4R 

0*fi*JltC I TO. S n0 2 N In 2 0 3 ^OzgflMfcRi 
-T-fciB^ V— hffiSt^: 1 x 1 0 s Q/nUTk-tZ>~ 

H — iHHA^«tSW»2p7 - 2 6 4 4 4 3^C*5V^T, 

[0131] ((vH^ *J8i2<Z>1**J#» HI 1 3 tt±T<^ 
#7^IfiSUBU SUB2Sr^tfS/^^PNL 
co*^MJ^^ (AR) JBia^SSlS^FffiEI-rfeSo X. El 30 

[0 13 2] Z_<Ds<*A'<DtgkT&'t?Y± x /hSV^>TX"C& 
h^±^7 u c^ltSccr>^^^S«-e^ffl^C 

[0133] El 13 . 11 4tt«fODft|**tfefiO"C-, 40 
E3 1 3, El 1 4<£>pfEl<bi>±TXtKSUB 1 , SUB 2 

g. Td&T^jffl^CTM^1?ft-t-5_(iaT±22i:feiZ2 
[0134] ST-1¥T g , Tdtt, -tn-^^Sfi-fSjfe 

Mt-^ne><z>giaiLBEj»aj«:*aiHiK^iy^cH i so 
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t$ ftfcf-^^ 9 P. (015, m 

16#1) 0*i£^«***<kft"C*^tffcfc^T-& 

[0 13 5] #*(7?^hy^^^fe^«f|X»jRiffi^»^ 

y ^TC P *5tt Z>mm%8>^ t:° s> =^td^^^^ P 
[0 13 6] ^lfi«fCTM}i, ^tgCT 

[0 13 7] 8W*7^SfiSUBU SUB2 0)|BJfc 
[0138] gfifplfllOR I 1 . OR I 2<?5Jltt. v'— A 

— Lcort««c?griiSixs 0 fiMPOLi, p 

[0 13 9] ^iy^>-^Lc^^ 0 B B ^^r^#^^-r 
^T^iar^iioR i i i:±gp@arp])isoR i 2 tcoiwrv 

TSfllEftJillO R I 1 ttT»aW#7^S4RSUB lftlo 
ftSWRP S V 1 c^±^lc^;£&n6o 
[0 140] £<£>ttfi**3£«W\ T*E8W#5*£« 

SUBlfil, ±fl5aW^f5^S«SUB 2fl!lT?33Ufi^a 

nm^/su t»s?s^?^i«sub 1 t±«fcgw# 

oimnffil N Jd»6RfiLC*aAU £AaiNj£ 

^aK*^«n»4^"c»ihL^ ±TX«*rw»r*-<5- tin 
[0141] m&mm&tt&mEim mi e awsw 

^ * tt»cE« £ ftfc H*<0*-fr £ 0 $ ft, 

[0 14 2] Rfi$/TifiO»flcRSO 1 of*5r ^ 
f-{/^MI^^I«SUBi±fctt, fTSbHSKffl* 
ARtcx^rrnj (ff^ipi) y^r^j (^1^1) 

?ftmm£ftxy%ft\c&tEi,^ x*rftfcafe»$n*iK 

t^^ D L ^?FM S tux v> 5 o 

[0143] ^rr\ y-hfB*»GL. »r««JE«# 
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[0144] t^^mti.xm 
ja**@Kvzit^8ft^w-^Bi(iiaiSHdSfli*.6>n. tufa 

SBljfeffilHiKV^io-CWE^— hit Lo-ttL-e 
nicHfiftjfeafB* (SEE) 3&50fe*&3*U W^^^/ 

fcHsMMB-S- (WEE) **fet5i5fcftotv>5. 
[0145] ft. SiE^lilSgv^r^^'tf^idlHiK 

[0146] Hi 7 H*«WOSfBS/T8 

(i-l) . VG (i) <©#3W«EE«: 1 ^SElHWiS 
*c x vcHivcL^2*-caft^5, fch*aS:ffi<z>fi 
tits t #a«aji«)SHtt ttra - tw-r- s o 

[0147] ^fgHf-f-am^ »sjitePnapbfcv>«ffi 

[0148] *naa:£Ettji:sE-cfcfiv^s, «ftt5r 

(DBS at -gHffl K^-f'*) *£»ffi(^®v^cD£;/^sr <t 
[0149] {(Si^tC s t g <^ffib#» taStC s 

[0150] *:lBM'x?fflv^rv^sa»^^s^Rffi^: 5 ^ z ^ ! f^- 

ill* 19, H*t«t*tlRl«ati«Sn5*l OfH 

fo&mm) 36s»ir«vNfcft. sac s t gtt#gw>*/* 
[oi5i] tistc stgit mm h y 
*n-s^- Mfi«Av g i 5 ^ t 

[0 1 5 2] AV s = [C g s/ (Cgs+Cstg4- 
Cpi x) ] XAVg 

Cp i xttWSRSffiPXija-rRiascTt^WteJBj** 

nS^S, AV s teA V g fciSH^SffiSffiO^fb 

[0 15 3] roat^Av s ^^faLCtcJa^siffi 
[0 15 4] »SLC^jp$ns@:«li£fiR^iS8tt. 
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[0 15 5] SirifcLfciSfc* y-HSGTHiS* 
»#»AS&*£ldR5i3*:*< v- 

^SSSDK KWVtSSD2i©t-^-7^ 

t g^ttS^iteiO^Or^ y * ht>*?H-f S 0 
[0 15 6] fcfc, ±a?Lfc»**«S« 

io oS«suBHHo»jt*j£^ovN"CKM-*-5o 

[0157] 118, HI 9 zfeSit/EU 0 1**38 Wf-i 

IgB, IgD«:l»f IgA-IS I li#?*M 

* h y y^:^) te#jsu-cK»»b/tfco-c, #x 

a<^v^*t<©WffiElfc^*aa^^SPX36SJ*to!9 H 
20 [01581 ^ ^K«Lattt*l6M"ett7^ M*"^* 

[0 15 9] ISA (Hi 8) 
AN6 3 5#7^ (ffip°p£) ^6)4ST»SW#7^« 
fiSUBl±lC(W^3 0 0 nm(OAl-Pd N A 1 - 
W, A 1 — T a x A 1 -T i -T a *^feft5#aig 

i &*^s># y ^kiiB&w-So ^swossk 
Sgl, ^tgcT, ^iffff^-ScL, Upl 

1, MflffGTM, ^ii^*7-f VCBCDlgl #S 

if, ^l@^CTMC0il$fI, ^FBTCT 

M^t^MfrU7^ysHg (H*-arT) & 

t;i«^^7^^sH g \cmffi$Mti&mmks<v 

[0 16 0] IgB (Hi 8) 
jtSflliif^iSlftffiift^^^AOO^S. 3%fi^ 
tttTV^ — TlCi 5 PH 6. 25±0. OSfcHHSL 

ffiJKiSO. 5mA/cm 2 t^^Si 5^^-TS (£fi 
[0161] ffife<DTsls*1- (A U Oa ) <£>Jtl 

ffds»fettsotc^s/^t;rtcSffi i 2 5 vtcxiihss-e 
»ffl»ft«rfT5- ro««lt»io»*«ft5 

50 L, *tr&!*fiiCT. WlPiaEEW^CL&tfaiSPL 1 
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[0 16 2] X*iC (0 18) 
JRffdS 14 0 nmCO I ^SSWagSIR g 2 £ 

±JI, K W y«f D TMS^iKi 1 C TM^I 
2»«Jfll£*Bj«i-5o 

[0163] XfeD (El 1 9) 10 

i^^#ALT, »*2 2 0nm^HtSifll^ 

IT, mm&2 0 O nmc^ il^fiRS i JH 

7^y^^AU, IIf^3 0nmON ( + ) 
SIS ittSrBWSo 
[0 1 6 4] XgE (0 19) 

K?^ a: 3/ f t Lt S F 6 tttffl 

UN ( + ) f^SS iJHk if#MS iR&Xft 20 

[0 1 6 5] XgF (019) 

[0 16 6] XgG (0 2 0) 
JRff*S6 0 nm<£>C r^&4$9SIR(i 1 ^r^^< ^ ^ y 
^^±5 8att. S&^KIfdS4 0 0nmOAl-P 
d. Al-Si, A 1 - T a . Al-Ti-Ta $£frb 

^11 d 1 «rffif»SB 2-iry ^^ry^e^^ Ajgffi-eui ^ 

yH!SD2, IJ^^SPX. t@PL2, ^il^^^ 

n (+) S# Alt s i «*x j/ ^y^t 5 r i it i 9 , 
V-^iKK^N ( + ) ffi^StfWB d 0 SrSKM 
4CI^5fe-t-^) 0 40 
[0167] XgH (020) 

7 D 7X-7CVDgl^ry^nr^ s v^^^x * 

tt5o ^Xi&ag^ KKyxsyfy^iLTSF 

[0 16 8] <<*^<*A'PNL£IHIl[§]BSffiPCB 
1» 02 1 HEl Sfc^LfcS^^/l'PNL tH 1 6 

*r*-J-±BEI"CfeSo 50 
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[0 16 9] CHI ttS^^UPNLSrffittS^SiB 
Ml I C^^y (Tft'lOSfflttSEjfeatlElKflllCOilili I C 
frWJco 1 0 flBOS*4feft^iEWiHK«a<^HIS*i I C 
"f-y-f) XfoZ> 0 TC Pte0 14, 015 tn^Lfci 5 
tcIHHiffi I Cf^CH l ity"—? ■ *—V*y(T<f v 

K.^y^y^ (tab) mcxvmmzn^'r—y 

*<Y])T PCB 1 tt±fETC P^a^rV 

[0 17 0] FGPfi7^»A;f7yK^iy Ktfe^ 
V— K-Jr— * SHDIc«39 iiAy-CRtf &ftfc^*:0t<C> 
^Jt^ffltttf £n& 0 FCttTfl8oBWilHlgSS«PC 
B 1 fc;fcfl(<OK»lHl&£ffiPCB 1 Sr«»«3^»jR^5 

[0 17 1] 7yy Y+r— ^UFC£UTWlEHc^-#-J; 

[0 17 2] «T CP S5ISbfc01 5tt, 

*SfB*B«iiaKV^lftifefS^Bii!iSKH*«^S* 

anass^i/cH 1 fr^v^uzf^i&mm^mzft 

[0 17 3] |^EIfc:*5V^ TTBtt|fc«lH]KCH I <D 
A^S^P • KJftW-C-fc 5 . TTM^aiHlBSCH I 

[0 17 4] SH^TTB. TTMC0^fii]O3fe^a5 

TFTaesiiHiiis • aasiHigssup^, s^tesssBiAc 

F J: o Xm&m^<^ P N L IC^jgE $ Jx £ 0 
[0 17 5] x^-i;TCPlt *cD$teJ8*fflj&s^*A< 
P N L«JoSM«HFG TM^fffl LfcfiWJR PSVlt 

*«»ttHHFGTM (DTM) ttftMKPSViav^ 
[0 17 6] B F 1 te#y^S K*b>feft£^— 

tt. ft*»^rc3«^i ( /afJ||EPX»|Cj;9««SiX, 
J/^TCPtHlSffiSUB 2 60BBI^tt3S(Oy =1 

v^gs 1 Lfc3tm£tixi%mtf&&ik£tix\,^z>o 
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[0177] «Hit3(H]SgS«PCB 2» H®JlHlKa«P 
CB2H IC, a^ViK «ffi*Ott^»fiJ&*«« 

[0 17 8] HitJlHl^S^PCB 1 £HSt][H]fcgg«PC 10 
B 2^^77 5/ ^VWF C *<Z) V> a J N \C <fc 

[0 17 9] ft:|o. *«W^J:S}Kb^*^«^ -bfS 

[oiso] jRSigi^fcsa*, *«wfi±iab 

[0181] 

[01] *^^(-i:?)S00^«l HJfi#JK*3#5 30 

[112] EnoA-AjR^jeo^aj^Bfrffiia-c&So 

[0 4] 0 3cOA-AiR^»o*:ifB5>»fffiE-e&So 
[0 5] *^P^tci^^ 0 H B ^^S^3^*£^J^^tt^ 

0-C*fc£ Q 40 
[0 6] 0 5COA-A^tC^ofcS : |5^»fS0^foSo 
[0 7] ^IBM^iSffifiS^KBSr^febfcy— 

[08] #3BW<£>T^7V 7* • ^ hl> ^^S'S;*?^ 
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[0 9] @8^F-F»mSiflIh7>^^ 
[0 10] 0 8(3DG — G5Jl»r^-*5tt5*S[Sl:C s t 

[011] mm^^^s^StgcDiii^^^^ 
*5tt5 l lf*oaffifi»^l»ffil2^S«ja22*0»rffil2l 

[012] BE^fll^^tr^^r^^^pS^i^EDR 

[013] ±TO£«4:^tf*^^K^^ hy ^^JB 
i220S8B¥ffiEI"efe5o 
[01 4] fcfflOlr^lHlK^IKSnfc^WW^fi^ 

BrffiElT?fe3 0 
[015] hTC POffl^ft'Ifcit^AAftll^WTffiW 

[016] ^P^tc«t5?S B s B ^^g^iSi2lE)?gco^ 

[017] **M<7?«Eft*^3SK^12Bi*^l2lt?&5o 
[018] *«M^i5«***»ll<o«iSXSo»n 

[019] ^0^tcJ:5^ B B B ^^So^Xg^0l 
9 tcjR<KMElT?*So 

[02 0] ^P^^ < t§ffi 0 p B ^gSCQ^Xfe^0 2 
OfciR<KW0"C*>5. 

[02 1] 01 7 lOTbfcSS/^A'P N L ilftftM 

B»iH]KHiSii:*aiaKv*s«cLfc#tffi*^-t-±ffi 
[022] tt^ftfi^asK^sottsasfia^^^. 

[02 3] 0 2 2OA-ASft^»ofcjf|J55-Bfffi0"Cfe 

So 

[»*<Z>ttW] 

SUB 1 IlOlK 
SUB 2 B2<Dmfa 
CASE ^ 
MDL JKfi***^^— ^ 
POL1, POL2 flSftte 
B L ^3/^ h 

shdi J* 

SHD 2 T^^— A 
GC =fA^jy^3y 
PNL ffifi^^^U 
TAB 1 —TAB 4 
ST1, ST 2 J*34tttt 
ALC ^:/gtf?L 
HNG tV-v^o 



(14) 
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[HI] 



[612] 



B 1 

MDL 



CASE 

( 



TAB 3* . f 



FNL 



.7' 



HNG2 



[13] 



UR 



AB2 



'TABl 
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